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Description 

OIL PREHEATER FOR A COMBUSTION 

SYSTEM 

Cross Reference to Related Applications 

[0001] This application claims the benefit of provisional patent 

application serial number 60/320227, filed on 

2003-05-28 by Ryan Bechard. 
Background of Invention 

[0002] This invention relates generally to heating appliances such 
as furnaces and boilers, specifically for the purpose of 
preheating heavy oil fuels for combustion. 

[0003] Considerable waste oil is generated as a result of the 

spent oil garnered from the crankcases of millions of au- 
tomobiles and trucks whenever the oil is changed. The 
disposal of the vast quantities of discarded oil constitutes 
a great problem. Some waste oil is cleaned and is then re- 
sold. Unfortunately, many people choose to illegally dump 
oil rather than pay to have it properly disposed. 

[0004] when properly performed, efficient and complete inciner- 



ation of waste oil provides many benefits. While large 
waste oil generators often receive a small reimbursement 
for their waste oil, smaller generators, usually end up 
paying to have it removed off site. Retaining waste oil and 
utilizing it for heating, versus burning a purchased fuel, 
results in immediate savings. In most cases, the cost of 
waste oil heating equipment is returned in one to three 
years. With this invention, the cost of preheating and 
maintenance is minimized, the savings are greater and 
therefore the return on investment faster. Incineration of 
waste oil is a government approved and encouraged 
method of recycling providing elimination of a substance 
considered hazardous. 

[0005] Four process elements are needed for the combustion of 
heavier virgin heating and spent lubricating oils. First, and 
most importantly, because heavier oil fuels are too thick 
to atomize and spray at ambient temperature, they must 
be preheated. The heated oil becomes reduced in viscosity 
enabling it to be finely atomized. 

[0006] Second, is the atomizing of heated oil. Atomization is ac- 
complished by spraying heated oil out of a nozzle. An 
aeration process involving an air atomizing nozzle and 
compressed air is one method. The air atomizing nozzle 



mixes oil and compressed air resulting in a conical fine 
spray of atomized oil ejecting away from the nozzle. Typi- 
cally only 10-15 pounds per square inch of air pressure 
along with 1-10 pounds per square inch of oil pressure is 
all that is needed. Another method of atomization is ac- 
complished by substituting the nozzle with a standard oil 
pressure nozzle and placing the oil under higher pressure, 
typically 100-150 pounds per square inch. With this in- 
vention, either method of atomization can be used. 
[0007] Third, is igniting the atomized oil. This process ignites the 
spray and creates the combustion flame that incinerates 
the atomized oil. The ignition process is typically per- 
formed by an igniter which has a pair of electrodes which 
emit an electrical arc across in close proximity to the at- 
omized spray. 

[0008] Fourth, is controlling all of the processes needed for com- 
bustion. It is important that the combustion process be 
performed in a way that is precisely controlled with safety 
components and features to assure a safe, reliable and 
thorough incineration of oil. The control system empow- 
ers and manages all the mechanical and electro-me- 
chanical devices needed to control all the process ele- 
ments mentioned above. 



[0009] M 0S t prior art oil combustion preheat systems use ther- 
mostatically controlled high wattage electrical heating ele- 
ments to preheat oil. This invention utilizes a heated liq- 
uid to preheat oil. All heavy oil fuels need to be preheated 
in order to yield the fluid flow characteristics that com- 
bustion equipment requires. 

[0010] This invention is a multi oil preheat device used within a 
combustion system for the incineration of many types of 
oils. This invention transfers heat energy from a heated 
liquid to oil prior to being incinerated. This method pro- 
duces many advantages over prior art's thermostatically 
controlled electrical element preheat systems. The heated 
liquid this invention uses can come from any source in- 
cluding a boiler that the invention is installed on. When 
the invention is installed on a boiler it is able to utilize the 
heat energy created by the combustion process itself ver- 
sus consuming electricity to create heat energy for pre- 
heating. 

[0011] p r j or art's method of preheating oil requires an outside 

source of electrical energy to energize electric heating el- 
ements. These elements heat a device that the oil flows 
through just prior to reaching a nozzle. The oil is heated 
by one or more electrical elements either in direct contact 



with the electrical element or indirectly by conduction 
through the body of the preheat device. 
[° 012 ] U.S. Patent Number 5,067,894 to Bender in 1991 shows a 
preheat device located inside a burner constructed of an 
elongated square metal block that has electrical elements 
installed inside of it. U.S. Patent number 5,341,832 to 
Foust in 1994 shows a preheat device located in a burner 
constructed of a metal cylindrical preheat device that has 
electrical elements installed inside of it. U.S. Patent 
5,551,868 to Smoker et al. in 1996 shows a preheat de- 
vice located inside a burner constructed of a rectangular 
metal block which also has electrical elements installed 
inside of it. 

[° 013 ] U.S. Patent 5,879,149 to Briggs et al in 1999 shows a can- 
ister shaped preheat device located external to the burner. 
Inside the preheat device is an electric element which is 
inserted into a metal apparatus. The element apparatus 
assembly is installed inside a cylindrical canister. Oil en- 
ters the canister and is heated as it passes around the el- 
ement apparatus assembly. Oil then travels from the ex- 
ternal canister to yet another electrically powered preheat 
device located inside the burner. 

[0014] These are just a few examples of the many patented pre- 



heat inventions that accomplish similar results using ther- 
mostatically controlled electric elements to preheat oil. 
The prior art preheat devices all entail one or more elec- 
tric elements that are thermostatically controlled in vari- 
ous shapes, configurations and locations on or in a 
burner. These prior art inventions all consume a signifi- 
cant amount of electricity to preheat oil for combustion. 
These electrically preheated burners loose a percentage of 
their oil energy savings due to their high electrical con- 
sumption. 

[0015] Another disadvantage with prior art's preheat devices is 
that thermostatically controlled electrical elements are 
slow to react. When used to preheat oil, their method pro- 
duces temperature fluctuations of the oil's temperature in 
the preheat process. These temperature swings mandate 
frequent maintenance and create many problems within a 
combustion system. 

[0016] within the prior art's electrically heated preheat device, oil 
is vulnerable to overheating at the high peak of an electri- 
cal element's temperature swing. Over heated oil produces 
carbon crystals within the preheat device causing coagu- 
lation and clogging of the oil passageway and nozzle re- 
sulting in equipment failure. Oil is vulnerable to car- 



bonization at temperatures as low as 90 degrees Centi- 
grade. The surface temperature of an energized electric 
element can reach several hundred degrees centigrade. 
[0017] At the low end of the thermostatically controlled electrical 
element's temperature swing, the quality of oil atomiza- 
tion decreases. This often happens before prior art's ther- 
mostat turns on the electric heating elements because the 
thermostat is slow to react to the oil temperature. When 
oil cools, it thickens, thus reducing the quality of oil at- 
omization as the oil droplet size increases. These larger 
droplets, if not completely incinerated, will project past 
the flame where they can accumulate and build up un- 
burned fuel inside the furnace or boiler. This unburned oil 
fuel accumulation can propose a serious hazard to the 
end user. 

[0018] within this invention, a heated liquid of consistent tem- 
perature is circulated. Heat energy is exchanged from the 
heated liquid through the device to the oil as it passes 
through the device. The oil is brought to and maintained 
at an optimal atomization temperature with minuet tem- 
perature fluctuations prior to combustion. With this in- 
vention, oil can not reach a temperature any hotter than 
the liquid with which it is being heated. With this inven- 



tion's method of preheating, carbon creation is eliminated 
because preheat temperature fluctuations are vastly mini- 
mized. Whereas oil is vulnerable to carbonization from di- 
rect overheating, a liquid such as a water glycol solution is 
not. Using a liquid to convey heat energy to oil for pre- 
heating removes the risk of overheating and carbonizing 
oil. The liquid acts as a buffer that absorbs temperature 
extremes and fluctuations between the heat source and 
oil. 

[0019] a significant disadvantage of using prior art's electrical el- 
ements to preheat oil is their tendency to overheat the oil. 
Over time, this causes the oil to carbonize inside the pre- 
heat device thus creating many problems in the combus- 
tion process. The carbon crystals created by overheated 
oil, will plug the nozzle causing equipment failure. The 
coagulation of carbonized oil inside the passageways of 
the prior art's preheat device restricts the oil flow causing 
inconsistent combustion and eventual equipment failure. 
Carbon build up inside the oil channels insulates the oil 
from the heat source. 

[0020] Gradual carbon coagulation on the inner surface of the 
heat transfer boundaries forces prior art's electric ele- 
ments to remain on longer thus further increasing carbon 



build up. Eventually the prior art's preheat device must be 
removed from the heating appliance, disassembled, 
cleaned out, reassembled and reinstalled back onto the 
heating appliance. An operator of the prior art preheat in- 
vention is typically required to send the combustion sys- 
tem back to the manufacture or qualified manufacture's 
distributor to have the overhauling process performed. 
This problem is so prevalent in the industry that manufac- 
tures, or their distributors, offer customer training on 
overhauling procedures. Overhauling costs an owner of 
the prior art inventions a significant amount of time and 
money to keep the system operable. 

[0021] This invention uses a heated liquid that is maintained at 
approximately 80 degrees centigrade to preheat oil mini- 
mizing temperature fluctuation. Since the oil's tempera- 
ture can't exceed the heated liquid's temperature, carbon 
creation and the removal thereof does not need to be per- 
formed. This significant advantage makes this invention 
much more attractive to the end user. 

[0022] The prior art's preheat devices using thermostatically con- 
trolled electrical elements, once energized, heat up very 
slowly, typically 5 to 15 minutes. Because they heat up 
slowly, they must keep the oil hot inside the preheat de- 



vice in between burn cycles in order to be prepared for the 
next burn cycle. The time between burn cycles is when the 
majority of carbonization forms due to the constant over- 
heating of the dormant oil inside the device. 

[0023] with this invention, the oil is heated rapidly, typically 

within 15 to 30 seconds, prior to a burn cycle. The oil is 
heated from an ambient temperature to an ideal tempera- 
ture for atomization just prior to a burn cycle. Because of 
the high speed of heat conduction from the heated liquid 
to oil, this invention does not need to keep the dormant 
oil inside the preheat device heated in between burn cy- 
cles. Also, electrical energy consumption needed to keep 
the dormant oil heated between burn cycles is eliminated. 

[0024] Another disadvantage of using thermostatically controlled 
electric elements to preheat oil is that of reduced safety. 
Because of high element temperatures, prior art preheat 
systems must implement vast safety systems to prevent a 
fire. In the event that the prior art's control system were to 
fail causing an element to remain energized, a potential 
fire hazard could occur. Prior art's control system is ex- 
tremely complex with sensors, switches, wiring and con- 
trollers to prevent a hazardous condition. In summary, 
using thermostatically controlled electrical elements to 



preheat oil is inefficient, undependable, potentially haz- 
ardous and is expensive to maintain. 

[0025] using a heated liquid to preheat oil is extremely safe. No 
fire hazard is caused by circulating a liquid between the 
heated liquid source and the invention. The control sys- 
tem for this invention simply energizes a pump to circu- 
late a heated liquid. There are only a few components in- 
volved with this preheat invention. The prior art's preheat 
systems involve many moving parts, sensors, wiring, con- 
trollers and components vulnerable to failure causing 
equipment malfunction and a hazardous condition. 

[0026] a significant advantage of this invention is having the op- 
tion of capturing and utilizing heat energy from the com- 
bustion process to preheat oil rather than consuming 
electricity to create heat energy for preheating. The 
method of using a heated liquid does not overheat oil 
eliminating the many problems caused by carbonized oil 
creation and large preheat temperature fluctuations as 
found in the prior art. Therefore, the cost of incinerating 
multiple oil fuels with this invention is significantly less 
than the prior art. 

[0027] The multi oil heating market has long sought a reliable 
and cost effective means of incinerating heavier oil fuels 



for heating purposes and waste oil elimination. Many oils 
such as spent lubricating oil, industrial heating oil and 
cooking oils burn very efficiently when appropriately pre- 
heated and incinerated within a combustion system. In an 
age demanding higher efficiencies with regard to energy 
usage, this invention provides a much more efficient 
method of incinerating both heavy virgin and used oil fu- 
els. 

Summary of Invention 

[0028] Disclosed herein, is a liquid heated multi oil fuel preheat 
device that makes it possible to incinerate many types of 
heavier virgin and used oil fuels in a combustion process. 
This invention entails a method of preheating oil using a 
heated liquid to provide many benefits to the end user. 
Several objects and advantages of the present invention 
are: 

[0029] a , to provide a multi oil preheat device that offers a means 
of capturing heat energy present in the combustion pro- 
cess to be used for preheating oil prior to combustion. 

[0030] D , to provide a multi oil preheat device that eliminates the 
creation of carbonized oil and eliminates the excessive 
maintenance costs involved with carbon removal. 

[0031] c . to provide a multi oil preheat device at significantly im- 



proves the dependability of a multi oil combustion sys- 
tem. 

[0032] d_ t0 provide a multi oil preheat device that significantly 
minimizes preheat temperature fluctuations thus produc- 
ing stable, predictable, dependable and safer combustion 
of heavier oil fuels. 

[0033] e , to provide a multi oil preheat device that rapidly pre- 
heats oil thus eliminating the need to keep oil heated in 
between burn cycles. 

[0034] f to provide a multi oil preheat device that is mechanically 
simple and practical. 

[0035] g, to provide a multi oil combustion preheat system that is 
safe to operate. 

[0036] h. to provide a multi oil combustion preheat system that 

can use combustion heat for preheating oil that is more 

efficient and costs less to operate. 
Brief Description of Drawings 

[0037] FIG 1 is an isometric view from the left front of the 

present invention. 
[0038] FIG 2 is an isometric view from the right rear of the 

present invention. 
[0039] FIG 3 is a top view of the present invention using dashed 

lines to represent the compressed air passageway and 



heated liquid passageway inside the invention. 

[0040] FIG 4 is a side view of the present invention using dashed 
lines to represent the compressed air passageway and 
heated liquid passageway inside the invention. 

[0041] FIG 5 is top view of the present invention using dashed 

lines to represent the oil passageway inside the invention. 

[0042] FIG 6 is a side view of the present invention using dashed 
lines to represent the oil passageway inside the invention. 

[0043] FIG 7 is an isometric view of the present invention in- 
stalled inside of atypical fuel oil burner. 

[0044] FIG 8 is an isometric representation of the burner contain- 
ing this invention in Fig 7 mounted on a boiler. 
Detailed Description 

[0045] a preferred embodiment of the present liquid heated 
multi oil preheat invention is illustrated in Figs land 2 
isometric views. The present invention, a liquid heated 
multi oil preheat device 1 is shown with a nozzle 2 and an 
igniter 3 attached to it which provide a means of atomiz- 
ing and igniting the preheated oil as was previously de- 
scribed. This assembly comprising of preheat device 1, 
nozzle 2 and igniter 3 will be referred to as assembly 100. 
Within preheat device 1, the materials of combustion are 
directed and distributed to nozzle 2 via machined channel 



circuits. Inside preheat device 1 there is a heated liquid 
passageway which allows a heated liquid to circulate 
within while conductively transferring heat energy through 
preheat device 1 to oil and compressed air as it passes 
through preheat device 1 to nozzle 2. These channels will 
be discussed later in more detail with Figs 3, 4, 5 and 6. 
In its simplest form, preheat device 1 is a liquid to liquid 
heat exchanger. Nozzle 2 is an air atomizing nozzle rec- 
ognized by anyone skilled in the art of multi oil combus- 
tion. Igniter 3, recognized by anyone skilled in the art, is 
used to provide ignition of the oil spray ejecting out of 
nozzle 2. 

[0046] pig 2 is an isometric view of the right and back side of as- 
sembly 100 and preheat device 1 showing the entrances 
of a compressed air channel 40, a heated liquid channel 
30 and a heated liquid channel 32, and an oil channel 20. 

[0047] Referring now to Figs 3 and 4 for this paragraph, the 

dashed lines represent channels machined into preheat 
device 1. The arrows represent the flow direction of the 
compressed air, heated liquid and oil. These channels 
provide the passageways which heat preheat device 1 and 
direct the air and oil to nozzle 2. A heated liquid passage- 
way comprises of liquid channels 30, 31 and 32. A heated 



liquid enters channel 30, flows to channel 31 and then to 
channel 32 afterwards exiting preheat device 1. While do- 
ing so, heat energy is conductively transferred to preheat 
device 1. A compressed air passageway comprises of 
compressed air channels 40, 41 and 42. Compressed air 
enters compressed air channel 40 and is heated by heat 
energy transferred from heated liquid channels 30, 31 and 
32 to preheat device 1 as it passes through compressed 
air channels 41 and 42 to nozzle 2. 
[0048] with this invention, either a high oil pressure or com- 
pressed air atomization method can be used. It is simply a 
matter of inserting the correct type of atomizing nozzle 
according to the method required. Air atomizing nozzles 
have compressed air passageways whereas high pressure 
nozzles do not. If a high pressure nozzle is used, the air 
passageway is blocked due to the design of the nozzle. 
The compressed air passageway is provided to give the 
end user the benefit of choosing which atomization 
method to use. 

[0049] Referring to Figs 5 and 6, an oil passageway is provided 
by oil channels 20, 21, 22, 23, 24, 25 and 26. Oil to be 
incinerated enters channel 20 and is heated by preheat 
device 1 as it flows through the oil channels 20 through 



26, indicated by arrows, to nozzle 2. Heat energy is pro- 
vided and conductively transferred from heated liquid 
channels 30, 31 and 32, previously described, to preheat 
device 1. The heat energy is then conductively transferred 
to the oil inside oil channels 20 through 26 of preheat de- 
vice 1. Using compressed air, see Fig 7, provided by an air 
compressor 55 combined with an oil pump 74, nozzle 2 
atomizes and sprays the heated oil in a conical shaped 
pattern. Or, instead of using compressed air, oil pump 74 
could be used to place the oil under higher pressure and 
force it out of nozzle 2 using an appropriate high pres- 
sure nozzle. This spray is ignited by an electrical arc emit- 
ted across the ends of igniter 3 above nozzle 2. 
[0050] pig 7 shows the preferred embodiment of assembly 100 
installed in a burner 200 which is typical and recognized 
by anyone skilled in the art or HVAC. There are many 
manufacturers of fuel oil burners such as the R.W. Beckett 
AFG shown in Fig 7. A custom burner could be fabricated 
that comprises of the same components. This embodi- 
ment shows air compressor 55 mounted in place where an 
oil pump would usually be mounted. Air compressor 55 
also utilizes an air filter 56 to clean particulate out of in- 
coming air. A pressure gauge 57 shows the air pressure 



between air compressor 55 and nozzle 2. An air line 58 
provides the plumbing needed to transport the com- 
pressed air to preheat device 1. Also shown on this em- 
bodiment is a solenoid valve 59 which provides a definite 
opening and closing of an orifice allowing oil flow to noz- 
zle 2. 

[0051] Referring yet to Fig 7, burner 200 comprises of a housing 
chassis 50 that holds the components in place. An air 
tube 51 has a flange for mounting burner 200 to a heat- 
ing device such as a furnace or boiler, not shown. Air tube 
51 also provides a means of mounting assembly 100 to 
burner 200. Housing chassis 50 also provides a means of 
mounting and ducting of a forced air system providing air 
needed for combustion. A squirrel cage type blower, not 
shown, inside housing chassis 50 is fastened to and 
driven by a motor 54. Fresh air enters the side of housing 
chassis 50, passes through the squirrel cage blower, not 
shown, and is forced into air tube 51. The air then passes 
around assembly 100 and into a combustion chamber of 
the heating device, not shown, that burner 200 is installed 
on. An electrical ignition transformer 53 receives electric- 
ity from a primary controller 52 and increases the voltage 
for energizing the ignition system's igniter 3 shown in Fig 



1. A retention head 63 forces the combustion air into a 
spiral, tornadic pattern around the oil spray ejecting from 
nozzle 2 which helps mix the combustion air into the 
combustion flame. 

[0052] Quick connect fittings provide fast disconnection and re- 
connection of the plumbing to burner 200 for expedited 
appliance clean out. Referring to both Figs 7 and 8, a 
quick connect fitting 60 provides fast connection of an oil 
line 75 to burner 200. Quick connect fitting 60 is con- 
nected to oil channel 20 of preheat device 1 via plumbing, 
not shown, inside burner 200. A quick connect fitting 61 
provides fast connection of a heated liquid supply line 72 
to burner 200. Quick connect fitting 61 is connected to 
heated liquid channel 30 of preheat device 1 via plumb- 
ing, not shown, inside burner 200. A quick connect fitting 
62 provides fast connection of a heated liquid return line 
73 to burner 200. Quick connect fitting 62 is connected to 
heated liquid channel 32 of preheat device 1 via plumb- 
ing, not shown, inside burner 200. 

[0053] Referring to Fig 8, burner 200 and necessary components 
needed to operate the invention are mounted on a heating 
device such as a boiler 70 which will be referred to in this 
paragraph. A control system 300 uses mechanical and 



electro-mechanical devices to control distribution of oil, 
heated liquid and air to assembly 100 and operate burner 
200. A primary controller 52 is the central processing unit 
of the operation and is energized by control system 300 
via a primary controller wiring 77. Primary controller 52 
works in conjunction with control system 300 to energize 
and operate the components of burner 200. Control sys- 
tem 300 has a motor inside, not shown, which drives an 
oil pump 74. Oil pump 74 provides a means of transport- 
ing oil from an oil storage tank, not shown, to burner 200. 
Control system 300 also energizes a liquid circulator 71 
via a liquid circulator wiring 76. Circulator 71 is a pump 
that circulates heated liquid from its source to assembly 
100 located inside burner 200 via a heated liquid supply 
line 72 and a heated liquid return line 73. As shown in Fig 
8, this heated liquid source is boiler 70. However, the 
heated liquid source could also be from any convenient 
location. 

[0054] OPERATION OF INVENTION. Please refer to Figs 7 and 8 for 
this section. When the heating appliance calls for heat, 
such as boiler 70, a thermostat switching device, not 
shown, usually mounted on boiler 70 will close an electri- 
cal circuit. This energizes primary controller 52 via pri- 



mary controller wiring 77 and liquid circulator 71 via liq- 
uid circulator wiring 76. Primary controller 52 is set up 
with a prepurge circuit, known by anyone skilled in the 
art, which typically will energize motor 54 which drives a 
blower wheel, not shown, inside burner 200 typically for a 
period of 15 to 30 seconds prior to energizing ignition 
transformer 53, solenoid valve 59 and the motor, not 
shown, which drives oil pump 74. This prepurge process 
forces air through the heating appliance and purges it of 
explosive combustion gases prior to ignition. Since liquid 
circulator 71 is energized during the prepurge process, 
heated liquid is pumped from a heated liquid source, such 
as boiler 70, to preheat device 1 causing it to increase in 
temperature and heat the oil inside preheat device 1 as 
was described earlier in reference to Figs 3, 4, 5 and 6. 
After the prepurge and preheat process is complete, com- 
bustion occurs as primary controller 52 energizes ignition 
transformer 53, solenoid valve 59 and the motor, not 
shown, which drives oil pump 74. Ignition transformer 53 
seds high voltage to igniter 3 which travels through it and 
emits an electrical plasma arc across the tips of igniter 3 
above nozzle 2. Solenoid valve 59 opens allowing oil to 
flow from oil pump 74 via oil line 75 to assembly 100 lo- 



cated inside burner 200 and ultimately to nozzle 2 where 
it is sprayed and atomized. Finally, the oil spray is ignited 
by igniter 3 producing combustion of the preheated at- 
omized oil. This combustion process will continue until 
the thermostat of the heating appliance, not shown, opens 
and de-energizes control system 300 and primary con- 
troller 52. 

[0055] For safety purposes, primary controller 52 also has a 

flame sensor, not shown, wired to it located inside burner 
200, which monitors the combustion flame. In the event 
that the flame were to fail, primary controller 52, in con- 
junction with the flame sensor, will shut the system down 
and lock it out preventing another burn cycle. The issue 
that caused the flame failure must be fixed and primary 
controller 52 must be reset before primary controller 52 
will allow another burn cycle. 

[0056] | n essence, with the exception of energizing liquid circu- 
lator 71, this invention within burner 200 is operated the 
same as a typical fuel oil burner. 

[0057] Referring to Fig 8, in order to heat boiler 70 from a cold 

start with this invention, or when using this invention on a 
furnace, not shown, a liquid heater 78 inline between liq- 
uid circulator 71 and burner 200 would provide the 



heated liquid. As mentioned earlier, the heated liquid can 
come from any source heated by any method. 
[0058] when this invention is installed on a boiler, the boiler pro- 
vides the heated liquid. The liquid is actually heated by 
the combustion process itself. Therefore, no electricity is 
consumed to create the heat energy needed for preheat- 
ing oil. 

[0059] High temperature boiler's liquid temperature is typically 
set at around 80 degrees Centigrade. This temperature 
works well for preheating most oils regardless of viscos- 
ity. With this inventions method of preheating, oil can not 
be heated any hotter than the heated liquid temperature. 
Oil fuels, virgin or used, are not vulnerable to carbonizing 
at temperatures lower than 90 degrees Centigrade. 

[0060] with the exception of preheat device 1, all of the compo- 
nents mentioned can be purchased through HVAC equip- 
ment parts dealers. Preheat device 1 is made from an in- 
organic material, preferably aluminum for ease of ma- 
chining, but could be made out of any thermally conduc- 
tive material that can withstand the elements of the envi- 
ronment to which it is installed. The passageways men- 
tioned above are machined into the block using typical 
machining methods such as drilling or boring. The access 



holes produced from drilling connecting passageways are 
either welded shut and machined smooth, as shown, or 
plugged with a pipe fitting, not shown. 

[0061] This invention has the unique ability to provide a means 
of preheating oil for combustion using heat energy cre- 
ated by the combustion process itself. The method of pre- 
heating oil that this invention uses provides many advan- 
tages, as described above. The main principal of this in- 
vention is transferring heat energy from a heated liquid to 
oil in order to incinerate oil in a combustion process. The 
liquid used to convey heat energy to the oil can take the 
abuse of higher temperatures with out carbonizing. Also, 
the use of a heated liquid provides consistent oil preheat 
temperature with minimal oil temperature fluctuations 
with out overheating the oil. 

[0062] Although the detailed description above contains many 

specificities, these should not be construed as limiting the 
scope of this invention, but rather as an exemplification of 
preferred embodiments thereof. Many other variations are 
possible. For example, the sizing of components de- 
scribed was omitted because they are determined by the 
amount of heat energy needed by the heating system in- 
stallation. Component sizing is a function of the heat out- 



put required by burner 200 for the heating appliance to 
which it is attached. The overall dimensions of preheat 
device 1 will vary according to the oil flow rate needed by 
the heating system to which burner 200 is providing heat. 
Control system 300 configuration and the adding or sub- 
tracting of components thereof is determined by the heat- 
ing system requirements and variable elements of the in- 
stallation environment. Control system 300 may need ad- 
ditional components to meet differing safety codes. 
[0063] As mentioned above this invention can be set up to atom- 
ize oil using the compressed air atomization method or 
high oil pressure method. If set up to use the air atomiz- 
ing method, preheat device 1 could be manufactured in- 
cluding the compressed air passageway comprising of 
compressed air channels 40, 41 and 42. Nozzle 2 would 
need to be an air atomizing type nozzle. If set up to use 
the high oil pressure method, compressed air channels 
40, 41 and 42 could either be omitted from preheat de- 
vice 1 or simply plugged at the entrance of channel 40 
using a typical pipe plug. Nozzle 2 would need to be a 
high oil pressure type nozzle. The compressed air chan- 
nels 40, 41 and 42 give the end user the benefit of choos- 
ing which atomization method to use by simply installing 



the appropriate nozzle. 

[0064] Assembly 100 can be installed into any fuel oil burner, 
such as the one shown in Fig 7 manufactured by R.W. 
Beckett of Elyria, Ohio. Assembly 100 can be configured to 
work with many other manufactures of oil burners or a 
custom burner could be fabricated. 

[0065] preheat device 1, shown in Fig 7, is located inside air tube 
51 of burner 200. Another location would be to mount 
preheat device 1 external to air tube 51 with nozzle 2 re- 
maining inside air tube assembly 51 with a tube connect- 
ing nozzle 2 to preheat device 1. 

[0066] Preheat device 1 shown in Figs 1 through 7 show the pre- 
ferred embodiment. It is shown having been manufactured 
by machining channels into a block. However, it could also 
be manufactured using tubing placed or connected to one 
another so that heat energy can conduct through the tub- 
ing. 

[0067] | t j S t he essence of this invention to utilize a heated liquid 
that can take exposure to high temperatures and contin- 
ual reheating without carbonizing to convey heat energy 
to oil prior to combustion. Doing so stabilizes the oil pre- 
heat temperature minimizing temperature fluctuations 
and minimizes carbon creation and coagulation of interior 



oil channel walls due to overheating as found within the 
prior art's preheat device. 

[0068] The specificities of control system 300 and burner 200 in 
Fig 8 show the preferred method of operating this inven- 
tion, preheat device 1, in atypical application. However, 
this invention is applicable to many different known varia- 
tions and configurations of control systems and burners 
known and available in the HVAC market. 

[0069] Referring to Fig 8, oil pump 74 can be fastened to burner 
200 and driven by motor 54. Oil pump 74 can also be in- 
dependently operated as is usually found in the multi oil 
combustion industry. 

[0070] Many of the fastening, connection and wiring means, and 
other components utilized in this invention are widely 
known and used in the field of the invention described. 
Their exact nature or type is not necessary for an under- 
standing and use of the invention by a person skilled in 
the art or science, and they will not therefore be discussed 
in significant detail. 

[0071] Further, the various components shown or described 

herein for any specific application of this invention can be 
varied or altered as anticipated by this invention. This in- 
vention comprises a unique combination of elements, 



each element of which can be accomplished by one of 
several different means or variations for a specific appli- 
cation of this invention. The practice of a specific applica- 
tion of any element may already be widely known or used 
in the art or by persons skilled in the art or science, and 
each will not therefore be discussed in significant detail. 
[0072] Thus, the scope of this invention should be determined 
not solely by the embodiments illustrated, but by the ap- 
pended claims and their legal equivalents. 



